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(54) VACUUM SUCTION DEVICE 

(57)Abstract: 

PURPOSE: To form a suction hole needing vacuum suction and a 
suction hole not needing it automatically by placing a work in the suction 
hole of a vacuum sucking device. 

CONSTITUTION: A suction hole 2 is formed in the lower part of a body 
and a valve chamber 3 is located in a manner to be connected to the 
suction hole 2. A valve support part 4 is located to the side of the valve 
chamber 3, a flexible valve 5 is engaged with the valve support part 4, 
and a valve seat 6 is located in a level, lower than that of the outer 
peripheral part of the upper end of the valve chamber 3, to the central 
peripheral part of the upper surface of the valve chamber 3. A vent 
passage 7 is located in an above place in a manner to be connected to 
the valve seat 6, and a suction port 8 is formed in the upper end part of 
the vent passage 7. A vacuum chamber 9 is located in a manner to be 
communicated to the suction port 8, and a suction port 10 is formed in 
the upper surface of the vacuum chamber 9. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Prepare a suction hole in the lower part within a body, connect [ lower part ] at this suction 
hole, prepare the valve chest, and a valve supporter is formed in the side face of this valve chest. Insert 
a flexible valve in this valve supporter, and a valve seat is prepared in the valve chest top-face central 
periphery section lower than the valve chest upper limit periphery section. The vacuum adsorber 
characterized by connecting [ valve seat / this ], preparing an aeration way up, preparing suction 
opening in this aeration edge on the street, preparing the vacuum chamber which makes this suction 
opening open for free passage, and establishing a suction port in the top face of a vacuum chamber. 
[Claim 2] The vacuum adsorber of claim 1 characterized by preparing an elastic body to the suction hole 
periphery of the vacuum adsorber of claim 1. 

[Claim 3] Connect [ upper part / of the adsorption putt 12 ], establish a body 14, and the suction hole 2 
is formed in the lower part within a body. Connect [ hole / 2 / this / suction ], form the valve chest 3, 
and the valve supporter 4 is formed in the side face of this valve chest 3. Insert a flexible valve in this 
valve supporter 4, and a valve seat 6 is formed in the valve chest top-face central periphery section 
lower than the valve chest 4 upper-limit periphery section. The vacuum adsorber characterized by 
connecting [ valve seat / 6 / this ], forming the aeration way 7 up, forming the suction opening 8 in this 
aeration way 7 upper-limit section, forming a vacuum chamber 9 in this suction opening 8, and 
establishing the suction port 10 in the top face of a vacuum chamber 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the vacuum adsorber lifted [ is drawn and ] or fixed 4 at 

differential pressure without inserting an object. 

[0002] 

[Description of the Prior Art] In order to attach a workpiece, non-magnetic material, etc. which are hard 
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to attach in the vacuum chuck made to convey without carrying out vacuum adsorption of a griddle, a 
glass plate, a resin plate, an ALC plate, a wafer, a plate, a web material, a wall panel, the roof panel, etc. 
generally and giving a blemish to an article, or a machine tool, fixing films, such as an adsorption table 
fixed by vacuum adsorption, screen-stencil and a process camera, and a scanner, etc. by vacuum 
adsorption is known widely. As this conventional kind of a vacuum adsorption means, identify required 
magnitude etc. with a sensor, an image processing system, etc., link directly a configuration, magnitude, 
etc. of an article which should carry out vacuum adsorption with a suction hole, and it connects with a 
suction pump. A work piece to the suction hole of a part which carries out vacuum adsorption, and does 
not fix with the suction force by this suction pump, or is not laid in an adsorption table so much The 
actual condition is that perform a lid artificially, or move [ as opposed to / in that the approach of a 
plate, a tape, etc. closes a suction hole artificially in order to mask **** / this suction hole ] the 
location of a suction hole with a servo motor etc., and a work piece lays only in an adsorption part etc. 
[0003] 

[Problem(s) to be Solved by the Invention] for example, have the device in which attach ventilation 
equipment and dropping of this work piece is prevented in order to prevent that an adsorption work 
piece falls in order to adsorb the work piece which is easy to be bent by the shape of sheet metal, such 
as paper carried out every Taira of the industrial robot indicated by the official report of JP, 2-881 93,A, 
and to convey it, or With the adsorption putt equipment indicated by the official report of JP,2-2921 52,A 
While adsorption putt establishes a sliding shaft at the tip of a lobe from **-SU of the sliding shaft 
installed free [ sliding ] at **-SU and forming an inhalation-o^air hole in a sliding shaft from this tip as 
an adsorption device It consists of a generation source which generates negative pressure and a 
pressure inside **-SU, and piping which was open for free passage, and when adsorption putt contacts 
a work piece and draws in the direction of **-SU, the generation source which generates the negative 
pressure and pressure which were formed in the inhalation-of-air hole prepared in the sliding shaft and 
the base, and piping which was open for free passage are connected with, and adsorption immobilization 
is carried out. In addition, by giving the die length of loaded goods, and the data of **** in the piler 
loading equipment indicated by the official report of JP,2-300014,A, a control means chooses suitable 
adsorption putt while stopping loaded goods from a data table in the location according to these, and it 
loads it into the loading section. Moreover, in the plate **** raising station equipment indicated by the 
official report of JP.2-305716.A, with a plate size detection means, the adsorption putt used for 
conveyance is chosen from the result of the detected plate size, adsorption immobilization is carried out 
and a plate is conveyed. Although the industrial various machines by the above official report indication 
example were carrying out the improvement work of the vacuum adsorber, vacuum adsorption structure 
became complicated, the probability of failure arranged ******** and adsorption putt in the area of 
arbitration highly, the sensor etc. detected the area to a work piece, and there was ****** BE ****** 
that it became very complicated [ structure ] to choose adsorption putt etc. 
[0004] 

[Means for Solving the Problem] The means in this invention for solving said trouble Form the suction 
hole 2 in drawing 1 , and connect [ drawing 1 / lower part / within a body 1 ] at this suction hole 2 so 
that it may be shown, and the valve chest 3 is formed. Form the valve supporter 4 in the side face of 
this valve chest 3, and the flexible valve 5 is inserted in this valve supporter 4. It consists of a valve 
seat 6 being formed in a valve chest center-section periphery, connecting [ periphery ] at this valve 
seat 6 lower than the valve chest 3 upper-limit periphery section, forming the aeration way 7 up, forming 
the suction opening 8 in this aeration way 7 top face, forming the vacuum chamber 9 which makes this 
suction opening 8 open for free passage, and establishing the suction port 10 in the upper limit section 
of a vacuum chamber 9. Next, as shown in drawing 3 , it consists of having formed the elastic body 1 1 to 
suction hole 2 periphery of a body 1. Next, it consists of having connected [ drawing 4 ] in the lower 
limit of the suction hole 2 of a body 14 so that it might be shown, and having formed the adsorption putt 
12. 
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[0005] 

[Function] Next, an operation of the vacuum adsorber of this example that consists of the above- 
mentioned configuration is explained. Since the suction hole 2 is closed by the work piece W, although, 
as for drawing of the left-hand side one half of drawing 1 , the valve chest 3 and a vacuum chamber 9 
will be in a negative pressure condition with the suction force from the suction port 10, the flexible valve 
5 can carry out vacuum adsorption immobilization of the work piece with negative pressure, without not 
curving but touching a valve seat 6. Since drawing of the right-hand side one half of drawing 1 does not 
have a work piece W in the suction hole 2, the aeration way 7 and a vacuum chamber 9 will be in a 
negative pressure condition with the suction force from the suction port 10, since the suction hole 2 
side is in an atmospheric pressure condition, the flexible valve 5 curves up by differential pressure, and 
the inflow of the air from the suction hole 2 is intercepted in contact with a valve seat 6. In the case of 
drawing 4 , since there is no work piece W, the aeration way 7 and a vacuum chamber 9 will be in a 
negative pressure condition with the suction force from the atmospheric pressure and the suction port 
10 from the adsorption putt 12 side, as for the chart on the left, the flexible valve 5 curves up by the 
differential pressure from these both, and the inflow of the air from the adsorption putt 12 side is 
intercepted in contact with a valve seat 6. The work-piece W and adsorption putt 12 side lays drawing 
of a central site, since the adsorption putt 12 side is closed by the work piece W, the aeration way 7, a 
vacuum chamber 9, and the valve chest 3 will be in a negative pressure condition with the suction force 
from the suction port 10, differential pressure is lost, and the flexible valve 5 does not curve, but the 
****** putt 12 carries out vacuum adsorption immobilization of the work piece W in contact with a 
valve seat 6. The operation of right-hand side drawing is the same as the above-mentioned explanation, 
when carrying out vacuum adsorption immobilization of the work piece W. 
[0006] 

[Example] The example of this invention is explained based on a drawing below. Drawing 1 is the 
sectional view of a vacuum adsorber of operation. Drawing 2 is this top view. Drawing 3 is the sectional 
view of operation which attached the elastic body to the low side of the vacuum adsorber of drawing 1 
of a vacuum adsorber which conveys a printed circuit board in the process which mounts electronic 
parts etc. Drawing 4 is the sectional view of operation which attached adsorption putt to the vacuum 
adsorber used attaching in a robot's arm. A plate accumulates drawing 5 and it is the sectional view of 
equipment of operation. Drawing 6 is this top view. In drawing 1 , since the suction hole 2 is closed by 
the work piece W, although, as for drawing of the left-hand side one half of drawing 1 , the valve chest 3, 
a vacuum chamber 9, and the suction hole 2 will be in a negative pressure condition with the suction 
force from the suction port 10, the flexible valve 5 carries out vacuum adsorption immobilization of the 
work piece with negative pressure, without not curving but touching a valve seat 6. Since drawing of the 
right-hand side one half of drawing 1 does not have a work piece W in the suction hole 2, the aeration 
way 7 and a vacuum chamber 9 will be in a negative pressure condition with the suction force from the 
suction port 10, the suction hole 2 side will be in an atmospheric pressure condition, the flexible valve 5 
curves up by differential pressure, and the inflow of the air from the suction hole 2 is intercepted in 
contact with a valve seat 6. Drawing 3 aims actuation at using it to the improvement in a work piece or 
surface adhesion which cannot attach an elastic body 1 1 in the low side of a body 1, and cannot give a 
blemish, although it is the same as drawing 1 . In the case of drawing 4 , since there is no work piece W, 
the aeration way 7 and a vacuum chamber 9 will be in a negative pressure condition with the suction 
force from the atmospheric pressure and the suction port 10 from the adsorption putt 12 side, as for 
the chart on the left, the flexible valve 5 curves up by the differential pressure from these both, and the 
inflow of the air from the adsorption putt 12 side is intercepted in contact with a valve seat 6. The 
work-piece W and adsorption putt 12 side lays drawing of a central site, since the adsorption putt 12 
side is closed, the aeration way 7, a vacuum chamber 1 1, and the valve chest 3 will be in a negative 
pressure condition with the suction force from the suction port 10, differential pressure is lost, and the 
flexible valve 5 does not curve, but the adsorption putt 12 carries out vacuum adsorption immobilization 
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of the work piece W in contact with a valve seat 6. The actuation whose operation of right-hand side 
drawing carries out vacuum adsorption immobilization of the work piece W is the same as the above- 
mentioned explanation. Then, vacuum adsorption immobilization is carried out and it conveys to the 
purpose location. Actuation of drawing 5 is connected with the pallet base material 13 bottom by the 
suction pump and the mobile. The body 14 of drawing 4 arranges, attaches and gets down to the bottom, 
and vacuum adsorption immobilization is carried out by actuation of the above-mentioned explanation of 
a body 14 in the field of the adsorption putt 12 laid in the work piece W. And since the inflow of the air 
from the adsorption putt 12 side is intercepted by explanation of drawing 4 of operation, vacuum 
adsorption immobilization of the adsorption putt 12 which is not laid in a work piece W is not carried out. 
The inflow of the air from the adsorption putt 12 side is intercepted for the adsorption putt 12 of the 
body 14 which is not laid in the body 14 regularly attached in the pallet base material 13 in the top view 
of drawing 6 even when it is small to a work piece W. Vacuum adsorption immobilization is automatically 
performed from a work piece W1 to the work piece with which size like W3 is different. In addition, this 
invention can be used not only for said example but for the vacuum adsorber currently used for current 
industrial use. Moreover, it is also possible to use it for a vertical reverse one as an industrial adsorption 
table, completely using this structure device. Moreover, even if it changes into arbitration the 
configuration of not the thing limited to a configuration by that of said example but the valve chest 3, 
the flexible valve 5, the valve supporter 4, and a valve seat 6, it is also possible for that there is the 
same effectiveness etc. to change the configuration of each part into arbitration within limits which do 
not deviate from the meaning of this invention, and to take shape. 
[0007] 

[Effect of the Invention] As mentioned above, according to this invention, prepare a suction hole in the 
lower part within a body, connect [ lower part ] at this suction hole, and the valve chest is prepared. 
Form a valve supporter in the side face of this valve chest, and a flexible valve is inserted in this valve 
supporter. Lower than the valve chest upper limit periphery section, prepare a valve seat in the valve 
chest central periphery section, connect [ section ] at this valve seat, and an aeration way is prepared 
up. Prepare suction opening in this aeration edge on the street, and the vacuum chamber which makes 
this suction opening open for free passage is prepared. The suction hole periphery of the configuration 
from a suction port and a vacuum adsorber is received on the top face of a vacuum chamber. Since the 
elastic body was prepared, connect [ upper part / of a configuration and the adsorption putt 12 ], and a 
body 14 is established. Form the suction hole 2 in the lower part within a body, connect [ lower part ] at 
this suction hole 2, and the valve chest 3 is formed. Form the valve supporter 4 in the side face of this 
valve chest 3, and the flexible valve 5 is inserted in this valve supporter 4. Since it constituted from a 
valve seat 6 being formed in the valve chest central periphery section, connecting [ section ] at this 
valve seat 6 lower than the valve chest 4 upper-limit periphery section, forming the aeration way 7 up, 
forming the suction opening 8 in this aeration way 7 upper-limit section, forming a vacuum chamber 9 in 
this suction opening 8, and establishing the suction port 10 in the top face of a vacuum chamber 9, the 
following effectiveness arises. 

(1) To the suction hole of the body 1 of a vacuum adsorber, when a work piece is laid, a suction part and 
a non-drawing in part can be prepared in coincidence. Therefore, whenever suction area changed by 
modification of work-piece size conventionally, the activity of masking to a non-drawing in part became 
unnecessary. Therefore, masking material etc. becomes unnecessary and not only an effort side but a 
cost cut can measure it now. 

(2) while carrying out certain actuation of the suction hole of a suction part and a non-drawing in part 
quickly by adopting a lightweight and thin flexible valve as the valve chest — distinction of a suction 
part and a non-drawing in part — since it did automatically, it stops having needed the complicated 
device which twists a sensor like before etc., and a maintenance also becomes easy and the cost cut of 
the whole equipment could also aim at it. 

(3) Since it was made to lightweight small, installation of a vacuum adsorber was attained simply. 
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Therefore, it became mitigable [ a robot etc. / the inertial mass of an arm ], and drive control became 
safely certain. 

(4) Since vacuum adsorption power does not fall in order to intercept the inflow of air certainly also to 
the suction hole which is not laid even when it is small to a work piece, a large-sized suction pump is 
not needed like before, but there is effectiveness of reduction of power and noise abatement. 

(5) The adsorption immobilization also of the structure which arranges two or more vacuum adsorbers of 
the body 14 of drawing 4 , and can carry out movable [ of the body 14 ] independently to the vertical 
direction is attained also to the concavo-convex work piece W according to this possible structure. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of a vacuum adsorber of operation. 
[Drawing 2] It is the top view of a vacuum adsorber. 

[Drawing 3] It is the vacuum adsorber actuation sectional view which conveys a printed circuit board. 
[Drawing 4] It is the sectional view of operation which attached adsorption putt to the vacuum adsorber 
used attaching in a robot's arm. 

[Drawing 5] A plate accumulates and it is the sectional view of equipment of operation. 
[Drawing 6] A plate accumulates and it is the top view of equipment. 
[Description of Notations] 

1 Body 

2 Suction Hole 

3 Valve Chest 

4 Valve Supporter 

5 Flexible Valve 

6 Valve Seat 

7 Aeration Way 

8 Suction Opening 

9 Vacuum Chamber 

10 Suction Port 

1 1 Elastic Body 

1 2 Adsorption Putt 

1 3 Pallet Supporter 

14 Body 

W Work piece 



[Translation done.] 
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